Histone deacetylases inhibitor sodium butyrate inhibits JAK2/STAT signaling through upregulation of SOCS1 and SOCS3 mediated by HDAC8 inhibition in myeloproliferative neoplasms.
Constitutive activation of Janus kinase 2/signal transducers and activators of transcription (JAK2/STAT) signaling has an important role in the oncogenesis of myeloproliferative neoplasms (MPNs) and leukemia. Histone deacetylases (HDACs) inhibitors have been reported to possess anticancer activity through different mechanisms. However, whether HDACs inhibitors suppress JAK2/STAT signaling in MPNs is still unknown. In this study, we show that the HDAC inhibitor sodium butyrate (SB) inhibited JAK2/STAT signaling and increased the expression of suppressors of cytokine signaling 1 (SOCS1) and SOCS3, both of which are the potent feedback inhibitors of JAK2/STAT signaling. SB upregulated the expression of SOCS1 and SOCS3 by triggering the promoter-associated histone acetylation of SOCS1 and SOCS3 in K562 and HEL cell lines. Importantly, we found that upon knockdown of each class I HDACs, only knockdown of HDAC8 resulted in the increased expression of SOCS1 and SOCS3. Moreover, overexpression of SOCS1 and SOCS3 significantly inhibited cell growth and suppressed JAK2/STAT signaling in K562 and HEL cells. Furthermore, SB increased the transcript levels of SOCS1 and SOCS3 and inhibited the clonogenic activity of hematopoietic progenitors from patients with MPNs. Taken together, these data establish a new anticancer mechanism that SB inhibits JAK2/STAT signaling through HDAC8-mediated upregulation of SOCS1 and SOCS3. Thus, HDACs inhibitors may have therapeutic potential for the treatment of MPNs.